THE work in the Electrical Department of St. Bartholomew's Hospital on the treatment of gonococcal infection by diathermy was commenced in 1913. It originated in an investigation on the therapeutic action of the new form of treatment of various forms of infective arthritis. It was found that gonococcal arthritis responded admirably to diathermy, and this observation led to further inquiry into the action of the same treatment on gonococcal infection of other parts, namely, the cervix uteri, Fallopian tubes, ovaries and urethra in the female; the epididymis, testis and vas deferens, prostate, seminal vesicles and urethra in the male. We have applied diathermy to the eye in two cases of gonococcal iritis. By the end of 1923 the cases treated had reached a total of 106. The youngest patient was 21 years of age and the oldest was 60.
age and the oldest was 60.
The particulars of the cases and the details of the work will appear in a monograph which is now in the hands of the printers. At the present meeting we shall state the results of our work, describe the methods which we now use and demonstrate the electrodes which we have devised. At the same time we shall make some reference to the subject of the influence of heat on the gonococcus and the use of diathermy in heating the infected tissues. SENSITIVITY OF THE GONOCOCCUS TO HEAT. We have perused various works on bacteriology in order to ascertain the temperatures most favourable for the growth of the gonococcus and the minimum degree of heat which will destroy this organism. In Hewlett's " Bacteriology " it is stated that the optimum temperatures for the growth of the organism are from 950 to 98.40 F., although it can grow between 770 and 10040 F. We have taken the temperature of the anterior two incbes of the male urethra in normal subjects and have found that it varies between 930 and 94°F. When chronically infected the temperature does not exceed 950 F. In the female we have found that the average temperature of the urethra is 99.20 F. These facts may account for the greater severity of gonococcal infection of the urethra in males than in females and may also explain why it is possible for the application of diatbermy to end the infection of the urethra in the female far more quickly and easily than in the male (as will be described later).
With regard to the minimum lethal temperature for the gonococcus we find that different observers have given different figures. Most workers, though not all, have found that temperatures which are insufficient to damage the living tissues can destroy the gonococcus. Jordan's " Bacteriology" contains the statement that "according to most observers, cultures are injuriously affected by a temperature of 1040 to 1050 F." In MacFarlane's " Pathology " it is stated that the gonococcus is injured or destroyed between 100'2' and 1040 F. There is, however, another factor just as important as the degree of heat, and that is the duration of the exposure. This factor has not been stated by some experimenters. Santos found that in order to destroy the gonococcus an exposure of seventy-six minutes to a temperature of 109°F., or of fifty-four minutes to a temperature of 111.20 F., or an exposure of thirty-seven minutes to a temperature of 113°F. was necessary. For high temperatures short exposures were necessary, and vice versa.
The above-stated fiAures, while they show that the treatment of goaococcal infection by heat is a rational procedure, do not afford much guide to the treatment of human subjects. A temperature as high as 115' F. cannot be tolerated, and in certain regions it cannot be attained or even approached. We have nevertheless been able to obtain success with temperatures considerably lower than 112°F., and without prolonging the exposure to fifty-four minutes, or even thirty-seven minutes. We have therefore reached the conclusion that the destruction of gonococci by diathermy is not wholly due to the action of the beat on the organisms themselves, but in part to the action of heat on the invaded tissues. The tissues possess their own methods of dealing with infecting organisms and it is reasonable to assume that these methods are aided by heat. We think that when the heat reaches a high degree its action is more on the organisms, but when high temperatures cannot be attained the heat acts more by increasing the defensive powers of the invaded tissues, although, at the same time, it diminishes the vitality of the invading organisms.
A few words on the diathermy current may not be out of place. This current, oscillating as it does with an enormously high frequency, is unable to stimulate the excitable tissues or produce chemical (electrolytic) action in the tissues. It can therefore be passed through the body and its strength increased t6 a value sufficient to heat the tissues to a high degree, just as non-living conductors are heated by passing a strong current through them. The oscillations are sustained, and they produce a greater quantity and higher degree of heat than that produced by the current from the original high-frequency apparatus in which the oscillations were unsulstained. Currents which oscillate with high frequency do not behave like other currents with regard to the path which they take between the electrodes. There is much uncertainty regarding the path which they take in the tissues of thebody. The haphazard application of electrodes in relation to a part which it is desired to heat is likely to result in failure. Certain rules, learnt by experience, must be followed, and we have relied on the use of thermometers, whenever possible, in devising our methods of applying diathermy to various parts. The details of these methods will be described shortly. Wherever possible we heat the infected tissues to the highest temperature consistent with safety and give relatively short exposures. When high temperatures cannot be attained we lengthen the exposure.
One other fact must be mentioned. The amperemeter gives no indication of the degree of heat reached in the tissues and is quite untrustworthy in the matter of dosage. As will be shown later, dosage must be measured by the patient's sensations, the thermometer and the clock.
RESUITS.
In all our cases of gonococcal arthritis (numbering thirty-nine by the end of 1923) we were able to obtain abolition of pain, reduction of swelling and increased range of movement. These results were obtained, whether the cases were acute or chronic, ambulatory or confined to bed, whether one joint or many were affected or whether the cases were in young children or old people. If the cases were of relatively short duration without permanent organic changes in the joints, all symptoms and signs disappeared. In more advanced cases some swelling and restriction remained, but again there was no more pain. In these cases the disease was arrested; and it was possible by the application of added physical treatment to procure further usefulness of the joints. This additional treatment did not cause a return of the symptoms. In one patient the partially ankylosed wrist was forcibly moved under anssthesia, but there has been no return of the arthritis.
In our cases of epididymitis and orchitis (thirty-four at the end of 1923) the results were even more striking. Pain began to subside during the first application of diathermy. It was rarely necessary to give more than three applications. At the end of ten days there was no pain, or tenderness, or swelling. In many of the cases, though not in all, there remained some thickening of the globus minor, but without tenderness on pressure. In advocating the advantages of diathermy in the treatment of the testis, epididymis and vas, we call special attention to the celerity with which the new form of treatment brings the signs and symptoms to an end. If the inflammation and infection are quickly brought to an end there is less likelihood of obliteration of the vas taking place, with sterility as a result.
In the cases in which the cervix uteri and female urethra were infected by the gonococcus (without metastasis) we obtained the following results:-In order to study the effects of diathermy in the treatment of the cervix uteri and female urethra in which these parts alone were infected (without metastasis) we selected fifteen of the cases sent to us from the Centre for the Treatment of Venereal Disease. In all these cases gonococci were present in the cervix or urethra, or both parts, before diathermy commenced. Both parts were submitted to the treatment, and after the course was comDleted they were examined bacteriologically. In eleven cases gonococci were not afterwards discovered; repeated examination was made in most of the cases over intervals of weeks or months, but the organisms were not found. In the remaining four cases gonococci were found, but the report furnished by the Centre contained the statement that re-infection had probably taken place. The husband of one of these patients was attending the Centre for treatment of gonorrhcea at the time when his wife was undergoing diathermy. He completed his treatment and was finally discharged as cured. The continuation of the diathermy application to his wife was then successful, and gonococci were not discovered. In another case the patient obtained a separation from her husband; diathermy was then successful and gonococci were not found after the treatment was continued. In the two remaining cases the patients came again for treatment at later periods; diathermy was applied and was successful. Apart from bacteriological evidence, there are other indications that it is possible for diathermy to free the urethra and cervix from infection by the gonococcus. Pain and irritation, when present, are always relieved. The cervix regains its normal appearance, and no discharge, pathological in appearance, is seen at the external os if the infection is gonococcal only. In a few cases in which a discharge, purulent in appearance, persisted at the os, organisms other than gonococci were found. In these cases the discharge disappeared after treatment by ionization.
We have applied diathermy to a number of cases of gonorrhoea in women, in whom the Fallopian tubes were infected. The treatment was followed by abolition of the pain and disappearance of the swelling, or its reduction to a small size without tenderness.
In gonococcal infection of the prostate and seminal vesicles, diathermy undoubtedly possesses therapeutic power. This is shown by the fact that metastatic infection is brought to an end after submitting these parts to the treatment; this has been our invariable experience. We have also applied diathermy to the prostate and vesicles in chronic cases of gonococcal infection of these parts, in which treatment by massage and vaccines had failed to remove the discharge or the gonococci contained in it. In these cases, with one exception, the organisms were not found after the application of diathermy. In some cases there remained a morning gleet; in others the discharge disappeared.
The details of all the cases of gonococcal infection of all regions which we had treated by the end of 1923 will be found in the monograph to which reference has been made. During 1924 a number of new cases have been treated, and the results at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from have been similar to those described. We think that we are justified in stating the following conclusions:
(1) That diathermy applied to the urethra and cervix in women, or to the prostate and vesicles in men, will bring to an end metastatic infection of joints, burse and fibrous tissue. Cure or arrest has been invariable.
(2) That the application of diathermy to the prostate and vesicles and scrotum will rapidly terminate gonococcal orchitis and epididymitis.
(3) That the application of diathermy to the urethra and cervix uteri in women will free those regions from all symptoms and signs of gonococcal infection. If there is no re-infection we believe that diathermy can effect a cure.
(4) That gonococcal salpingitis can be terminated bv diathermy if there are no complications and no pent-up fluid in the tubes.
(5) That in gonococcal prcstatitis and vesiculitis the application of diathermy will free many cases from disebarge and the contained gonococci. In view of the absence of a positive test for absence of gonococci in the infected tissues we are unable to make a conclusive statement before more cases have been treated. AT the commencement of the investigation of the treatment of gonorrheeal infections by diathermy other methods than those about to be described were employed. What follows is an account of those in use at the present time.
Cervicitis and Urethritis.-The greEtt difficulty to be encountered in the treatment of the cervix by diathermy is that of the cervix being insensitive to heat. A temperature high enough to cause coagulation of the tissues in immediate contact with the electrode is reached without sensation of either heat or pain on the part of the patient. These sensations do not occur until the temperature of sensitive structures in the neighbourhood has been sufficiently raised. It follows that a rise of temperature sufficient to cause extensive sloughing may result before any warning is given by the patient.
The temperature reached may be estimated by means of thermopiles or thermometers. The use of these was considered, but was rejected for the following reasons: Thermopiles are unsuitable for clinical work of this description where the failure to record the temperature accurately might be followed by serious destruction of tissue. Thermometers are unreliable and tedious to work with, though we have used thermometers for the last three years for purposes of demonstration and investigation.
They are tedious to work with on account of the smallness of the column of mercury making it difficult to read the temperature registered, and they are unreliable on account of the fact that part of the column of mercury sticks and is left behind when the rest of the column recedes on the temperature falling.
We have made use of the sensitive urethra to furnish us with the standard of current which will give the temperature required when applied to the insensitive cervix.
The urethral electrode consists of a piece of thin metal tubing -A!in. in diameter, rounded off and closed at one end. A vulcanite button is fixed 1P in. from this closed end. The electrode is inserted into the urethra until the button is pressed against the urethral orifice. The end of the tube outside the urethra is open in order to allow of the insertion of a thermometer, and part of the wall of the tube is removed so that the temperature registered by the thermometer may be read. A piece of rubber tubing is slipped over the part of the electrode outside the urethra, which would otherwise be in contact with the inner surfaces of the vulva.
